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1 Introduction 


SR3595A is a highly integrated, single-die radio transceiver chip that supports 4G LTE with 
LTE-A for FDD-LTE, TDD-LTE, 3G WCDMA, HSDPA, HSUPA, GSM/EDGE as well as TD- 
SCDMA operation. Implemented in low cost bulk CMOS, it is optimized to meet the challenges 
of today's small form factor, power efficient, high performance cellular handsets. The SR3595A 
has total of 10 single-ended transmit ports, 14 primary and 12 diversity single-ended receive 
ports. The SR3595A provides connectivity multiple bands of operation. The SR3595A offers a 
cost competitive and small footprint radio solution for multi-mode, multi-band applications with 
the highest performance at the lowest power. 


The linear transceiver architecture of SR35954 is utilized for 2.5G, 3G and 4G systems, offering 
excellent performance and design margins over 3GPP requirements. For 2.5G, a direct 
modulation scheme is used in the transmitter and performance of 2.5G receive and transmit 
chains is such that no additional RF filters are required to meet out-of-band noise specifications. 
The output driver stage for each transmitter chain 15 single-ended and matched to 500. 


The transceiver supports digital and Digital I/Q interfaces with simple 3-wire bus architecture to 
program the radio. 


Refer to Figure 1 for Block diagram. 


1.1 Key Features 
e Fully integrated single chip multi-mode, multi-band transceiver in bulk CMOS 
е TD-LTE Band: 38, 39, 40, 41, 42, 43 
e FDD-LTE Band: 1, 2, 3, 4, 5, 6, 7, 8, 12, 13, 17, 18,19, 20, 25, 26, 27, 28, 29(DL only), 32 
ө TD-SCDMA Вапа: 34, 39 
ө WCDMA Band: 1 to 6, 8, 9, 10 
е GSM/EDGE: GSM850, EGSM900, DCS1800, PCS 1900 
е Single-ended LNAs in all receive bands and all modes of operation 
е АП TX outputs are single-ended and internally matched to 500. 
e Digital IQ interface 
е Ultra Low Power Consumption 
е Three sets of reference clock outputs 
е 123 balls BGA package 
e 45mm x 4.5mm ,0.35mm pitch 
е RoHS Compliance 
е Halogen Free (HF) Compliance 
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1.2 Feature Summary 

е GSM/GPRS/EDGE 
o Integrated radio transceiver fully supporting GSM, GPRS and EDGE 
о GPRS and E-GPRS all classes up to and including class 12 
o Quad-band GSM operation 
o Full digital gain control on TX and RX 

e WCDMA 
o Support for band | to 6, 8, 9 and 10 
o Full digital gain control 
o Full HSDPA and HSUPA support 
o Programmable channel filter 

e TD-SCDMA 
o Support for band 34, 39 
o Full digital gain control 
o Full HSDPA and HSUPA support 
o . Programmable channel filter 

e LTE 
o Support TD-LTE band 38, 39, 40, 41, 42, 43 


o Support FDD-LTE band 1, 2, 3, 4, 5, 6, 7, 8, 12, 13, 17, 18,19, 20, 25, 26, 27, 28, 
29(DL only), 32 


o Full digital gain control 

o Programmable channel filter 
е General 

о -40*C to +85°C operation 

o Built-in temperature sensor 

o Single-ended RX inputs 

o Single-ended TX outputs 

o Digital I/Q interface 
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2 Operation Condition 


2.1 Absolute Maximum Ratings 


Attention: Absolute maximum ratings may cause permanent damage! These are stress ratings 
only and functional operation at these conditions is not implied. Exposure to maximum rating 
conditions for extended periods may reduce device reliability. The device is not guaranteed to be 
functional within these absolute maximum ranges. 


Table 1: Absolute Maximum Ratings 


Parameter Minimum Typical Maximum Units Test Condition 

Operating Ambient Temperature -40 25 85 °С 

Operating Junction Temperature -40 34 104 ке 

Storage Temperature -50 125 °С 

Total Power Dissipation - 475 mW 

Input Voltage Range (any pin) GND VDD V 

ESD (HBM, RF Terminal) 1500 - V RF receive and transmit ports only 
ESD (HBM, all other Terminals) 2000 - У 


2.2 Recommended Operating Condition 


Table 2: Power Supplies 


Parameter | Minimum Typical Maximum Units | Test Condition 
VDD1V8XO 1.75 1.8 2.15 V 
VDDIV8TX 1.75 1.8 2.15 V 
VDDIV8RX 1.75 1.8 2.15 V 
VDDI V8IO 1.75 1.8 2.15 V 
VDDIV2RX 1.20 1.25 1.30 V 
VDDIV2TX 1.20 1.25 1.30 У 
VDDIVIDIG 1.05 1.10 1.30 У 
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3 RX Рог! Specifications 


3.1 Overview 


There are total 26 single-ended receive ports, grouped into 14 primary ports and 12 diversity 
ports. There are four bands, LB, MB, HB, and SHB ports. Table 5 and Table 6 list corresponding 
ports and their operating ranges. SHB ports can be used for HB; HB ports can be used for MB; 
MB ports can be used for LB. 


Table 3: Primary RX Ports 


Supported Modes Pin Name Freq Min Freq Max Units 
PRX SI 3400 3800 MHz 
PRX S2 3400 3800 MHz 
PRX HI 2300 2690 MHz 
GSM/GPRS/EDGE, band 2,3,5,8 PRX H2 2300 2690 MHz 
WCDMA, band 1-6, 8-10 PRX H3 2300 2690 MHz 
TDSCDMA, band 34,39 PRX_H4 2300 2690 MHz 
FDD-LTE, 1, 2, 3, 4, 5, 6,7, 8,11, PRX МІ 1500 2170 MHz 
12, 13, 17, PRX M2 1500 2170 MHz 
18,19,20,21,24,25,26,27, PRX M3 1500 2170 MHz 
28,29(DL only), 32 PRX M4 1500 2170 MHz 
TD-LTE, band 38,39,40,41,42,43 PRX 11 699 960 MHz 
PRX I2 699 960 MHz 
PRX L3 699 960 MHz 
PRX ІА 699 960 MHz 


Table 4: Diversity RX Ports 


Supported Modes Pin Name Freq Min Freq Max Units 
DRX 51 3400 3800 MHz 
DRX НІ 2300 2690 MHz 
DRX H2 2300 2690 MHz 
DRX H3 2300 2690 MHz 

WCDMA, band 1-6, 8-10 DRX H4 2300 2690 MHz 

TDSCDMA, band 34,39 

FDD-LTE, bandi, 2, 3, 4, 5, 7, 8, DRX MI 1500 2170 MHz 

TD-LTE. ох 38,3940. 42,43 DRX M2 1200 2170 ы 
DRX M3 1500 2170 MHz 
DRX 11 699 960 MHz 
DRX 12 699 960 MHz 
DRX L3 699 960 MHz 
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3.2 AC Specifications 


3.2.1 GSM RX RF 
Table 5: AC Specifications - GSM RX RF 


Parameter Minimum Typical Maximum Units Test Condition 


Cascaded noise figure (25°C) 
GSM LB - 2.4 - dB 
Co-band with WCDMA ports 
GSM HB - 24 - dB 
Cascaded voltage gain - Maximum 
GSM LB - 82 - dB 
GSM HB - 77 - ав 
АСС gain range 
GSM LB - 79 - dB 
GSM HB - 79 - dB 
Input РІВ 
GSM LB - -36.5 - dBm 600kHz 
GSM HB - -36.5 - dBm 600kHz 
In-Band Input IP3 
E E ) | ы 
GSM HB - -12 - dBm 
In-Band Input IP2 
сам i: | авт | МН, offset и 1dBm 
GSM HB 40 - - dBm 
Image rejection - 40 - dB 
Maximum Input Power Level - - -15 dBm 
DC offset -150 - 150 mV 
LO leakage - -85 - dBm 
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32.2 WCDMA ВХ RF 
Table 6: AC Specifications - WCDMA RX КЕ 


Parameter Minimum Typical Maximum Units | Test Condition 


Cascaded noise figure (25?C) 
WCDMA LB - 24 - dB 
WCDMA HB - 24 - dB 
Cascaded voltage gain - Maximum 
WCDMA LB - 80 - dB 
WCDMA HB - 80 - dB 
AGC gain range 
WCDMA LB - 68 dB 
WCDMA HB - 68 dB 
In-Band Input IP3 
WCDMA LB - -10 | dBm ЧЬ ли 
WCDMA HB - -10 - dBm 
Out-of-Band Input IP3 
Two tones at frx-fdpx spacing at - 
WCDMA LB - -8 - dBm 35dBm and frx-2*fdpx spacing at - 
57dBm 
WCDMA HB - -8 - dBm 
Out-of-Band Input IP2 
мами | - s Е 
WCDMA НВ - 55 - dBm 
Receive EVM 
WCDMA LB - 2.5 - % equalization of analog bbf assumed 
WCDMA HB - 2.5 - % 
Image rejection - 40 - dB After calibration 
Maximum Input Power Level - - -20 dBm 
DC offset -150 - +150 ту 
ГО 1еаКаге -85 dBm 


14 


Ке $РАЕАОТВИМ' 


32.3 TD-SCDMA RX RF 


Parameter 


Table 7: AC Specification - TDSCDMA RX RF 


Minimum 


Maximum 


Units 


Test Condition 


Cascaded noise figure (25?C) 


Typical 


TD-SCDMA HB - 24 - dB 
Cascaded voltage gain - Maximum 

TD-SCDMA HB - 77 - dB 
AGC gain range 

TD-SCDMA HB - 68 - dB 
In-Band Input IP3 

TD-SCDMA HB Е 13 - dBm nie “SS Ne 
In-Band Input IP2 

TD-SCDMA HB : 25 Р dBm шъ e 
Receive EVM 

TD-SCDMA HB - 3.5 - % equalization of analog bbf assumed 
Image rejection - 40 - dB After calibration 
Maximum Input Power Level - - -20 dBm 
DC offset -150 - +150 mV 
LO leakage -85 dBm 
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324 LTE ВХ КЕ 


Parameter 


Table 8: AC Specifications - LTE RX RF 


Minimum 


Maximum 


Units 


Test Condition 


Cascaded noise figure (25?C) 


Typical 


LTE LB - 24 = ав 
LTE HB - 24 - dB 
Cascaded voltage gain - Maximum 
LTE LB - 80 - dB 
LTE HB - 80 - dB 
AGC gain range 
LTE LB - 68 - dB 
LTE HB - 68 - dB 
In-Band Input IP3 
LTELB _ КЕ | dBm Two tones at BW specific offset at - 
48dBm 
LTE HB - -13 - dBm 
Out-of-Band Input IP3 
Two tones at frx-fdpx spacing at - 
LTE LB - -8 - dBm 35dBm and frx-BW specific offset at - 
55dBm 
LTE HB - -8 - dBm 
Out-of-Band Input IP2 
LTE LB - 55 - dBm 
LTE HB - 55 - dBm 
Receive EVM 
LTE LB - 2.5 - % equalization of analog bbf assumed 
LTE HB - 2.5 - % 
Image rejection - 40 - dB After calibration 
Maximum input power level - - -20 dBm 
DC offset -150 - +150 mV 
LO leakage - -85 - dBm 


16 


Ке SPREADTRUM 


4 TXA Port Specifications 


There are 6 single-ended transmit ports, which are grouped in two ranges of operation, 2 low 
band (LB) ports, 3 high band ports (HB) and 1 super high band (SHB) ports. Both LB ports, 
TXA Ll and TXA L2, support frequency ranges from 699MHz to 915MHz; each HB port, 
TXA НІ to TXA НЗ, supports frequency range from 1475MHz to 2690МН and TXA 51 
supports frequency range from 3400MHz to 3800MHz. Table 9 lists all operating range for each 
TX port. Each of ports is internally matched to 500. 


Table 9: ТХА Ports 


Port Usage Pin Name Freq Min Freq Max Units Ball Location 

GSM/GPRS/EDGE, band 5,8 TXA L1 699 915 MHz 

WCDMA, band 5,6, 8 TXA L2 

FDD-LTE, band 5,8,12,13,17,20, 28 = 699 915 MHz 

GSM/GPRS/EDGE, band 2,3 TXA_H1 1475 2690 MHz 

WCDMA, band 1,2,3,4,9,10 TXA_H2 1475 2690 MHz 

TDSCDMA, band 34-40 ТХА НЗ 1475 2690 MHz 

FDD-LTE, band 1, 2, 3, 4, 7 

TD-LTE, band 34-43 ТХА S1 3400 3800 MHz 
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5 TXB Port Specifications 


There are 4 single-ended transmit ports, which are grouped in two ranges of operation, 3 high 
band (HB) ports and 1 super high band (SHB) port. Each HB port, TXB HI to TXB НЗ, 
supports frequency range from 1475MHz to 2690MHz, SHB TXB 51 supports frequency range 
from 3400MHz to 3800MHz. Table 10 lists all operating range for each TX port. Each of ports is 
internally matched to 500. GSM operation is not supported on TXB ports. 


Table 10: TXB Ports 


Port Usage Pin Name Freq Min Freq Max Ball Location 
TXB H1 1475 2690 MHz 
WCDMA, band 1,2,3,4,9,10 TXB H2 1475 2690 MHz 
TDSCDMA, band 34-40 
FDD-LTE, band 1, 2, 3, 4, 7 TXB H3 1475 2690 MHz 
TD-LTE, band 34-43 
TXB S1 3400 3800 MHz 
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51 GSM TX RF OUTPUT 


GSM output can only be with TXA ports. 
Table 11: AC Specifications - GSM TX RF 


Parameter Maximum Units Test Condition 
Maximum output power 
GSM LB/HB 4 1 - dBm Assume saturated PA 
GSM LB/HB 8 - - dBm Assume linear PA 
8PSK LB/HB 2 за : dBm 
Minimum output power 
GSM LB/HB à 1 2 dBm 
8PSK LB/HB a -33 Doi dBm 
Gain Range 
GSM LB/HB 6 қ - dB 
8PSK LB/HB 2 й - dB 
Power variation over -1.5 = 1.5 ав 
process/frequency 
Output load 7 50 т о 


5.2 GSM TX MODULATED 


Table 12: AC Specification - GSM TX Modulated 


Parameter Minimum Typical Maximum Test Condition 
RMS phase error (Max RMS) 
GSM LB - 15 2 °rms 
GSM HB с 2 3 °rms 
Peak phase error (Max peak) 
GSM LB й 4 6 орк 
GSM НВ Е 5 8 °pk 
RMS EVM 
8PSK LB = 2.5 4 % 
8PSK HB А 2.5 6 % 
Image Rejection 
GSM LB/HB і -45 - ав 
Spectrum Mask 
GSM LB/HB З -70 -65 dBc +400KHz 
GSM LB/HB й -70 -65 dBc +600KHz 
8PSK LB/HB + -65 -60 ЯВс +400KHz 
8PSK LB/HB x -70 -65 dBc +600KHz 
Output harmonics (274344) 
GSM LB/HB - | = арш 2xF, 
GSM LB/HB 5 : -20 dBm 3xF. 
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5.3 WCDMA TX RF OUTPUT 


Table 13: AC Specifications - WCDMA TX RF 


Parameter Minimum Typical Maximum i Test Condition 


maximum output power 


WCDMA LB/HB 4 4 - dBm 


minimum output power 


WCDMA LB/HB - -67 -78 dBm 
Gain Range 

WCDMA LB/HB 80 s - dB 
Power variation over 2 ( 2 ав 
process/frequency 
Output load 5 50 а Q 


5.4 WCDMA TX MODULATED 


ТаМе 14: AC Specifications - WCDMA TX Modulated 
Parameter Minimum Typical Maximum Test Condition 
RMS EVM 
WCDMA LB/HB Е 2.5 4 9b High Power 
WCDMA LB/HB i 8 14 9b Typical min power 
ACLR 
WCDMA LB/HB 39 43 - ав ACLR 5M 
WCDMA LB/HB 57 62 : dB ACLR 10M 
Image Rejection 
WCDMA LB/HB 8 -40 ( dB 
Spectrum Mask 
WCDMA LB/HB чі = -45 dBc/30kHz | +2.515MHz 
WCDMA LB/HB ч -59 dBc/30kHz | +3.485MHz 
WCDMA LB/HB Р ^ -45 dBc/IMHz | +4MHz 
WCDMA LB/HB - = -59 dBc/IMHz | +12MHz 
Output harmonics (25,39 
WCDMA LB/HB - - 20 dBm 2xF, 
WCDMA LB/HB - - 20 dBm 3xF. 
RX Band Noise -154 dBm/Hz 
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5.5 TD-SCDMA TX RF OUTPUT 


TD-SCDMA TX can only be on ТХА ports. 
Table 15: AC Specifications - TDSCDMA TX RF 


Parameter Minimum Maximum Units Test Condition 

maximum output power 

TD-SCDMA HB 4 -1 - dBm 
minimum output power 

TD-SCDMA HB - -68 -74 dBm 
Gain Range 

TD-SCDMA HB 76 - - dB 
Power variation over 2 2 dB 
process/frequency 
Power variation over temperature -1.5 1.5 dB 
Output load - 50 - Q 
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5.6 TD-SCDMA TX MODULATED 


Table 16: AC Specifications - TDSCDMA TX Modulated 


Parameter Minimum Typical Maximum Units Test Condition 
RMS EVM 
TD-SCDMA HB - 2.5 4 % High Power 
TD-SCDMA HB - 8 14 % Typical min power 
ACLR 
TD-SCDMA HB 38 42 - dB ACLR 1.6M 
TD-SCDMA HB 57 62 - dB ACLR 3.2M 
Image Rejection 
TD-SCDMA HB -38 dB 
Spectrum Mask 
TD-SCDMA HB - - -45 dBc/30kHz +0.815MHz 
TD-SCDMA HB - - -59 dBc/30kHz +1.815MHz 
TD-SCDMA HB - - -54 dBc/1MHz +2.9MHz 
Output harmonics (229,35) 
TD-SCDMA HB - - -20 dBm 2xF. 
TD-SCDMA HB - - -20 dBm 3xF. 


5.7 LTE TX RF OUTPUT 


Table 17: AC Specifications - LTE TX RF 


Parameter Units Test Condition 


maximum output power 

LTE LB/HB 4 -2 - dBm 
minimum output power 

LTE LB/HB - -57 -67 dBm 
Gain Range 

LTE LB/HB 67 - - dB 
Power variation over 2 _ 2 ав 
process/frequency 
Power variation over temperature -1.5 - 1:5 dB 
Output load - 50 - Q 
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58 LTE TX MODULATED 


Table 18: AC Specifications - LTE TX Modulated 


Parameter Minimum Typical Maximum Units Test Condition 

RMS EVM 

LTE LB/HB - 2.9 4 % High Power 

LTE LB/HB - 3.5 5 % Typical min power 
ACLR 

LTE LB/HB 37 40 - dB ACLR EUTRA 

LTE LB/HB 40 43 - dB ACLR UTRA Near 

LTE LB/HB 43 46 - dB ACLR UTRA Far 
Image Rejection 

LTE LB/HB -40 dB 
Spectrum Mask 

LTE LB/HB - - -102.8 dBc/Hz Near offset (BW dependent) 

LTE LB/HB - - -122.0 dBc/Hz Far offset (BW dependent) 
Output harmonics (229,39) 

LTE LB/HB - - -20 dBm 2хЕ. 

LTE LB/HB - - -20 dBm 3xF. 
RX Band Noise - -153 - dBm/Hz 
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6 Clock Specification 


Reference clock XO module in SR3595A is used to provide 26MHz reference clock to RF 
internal circuitries and three 26MHz reference clocks to peripheral. 


6.1 Block Diagram 


REFIN | Frac М 


XOCbulk — XOCtune 


Fractional Offset=0 


26MHz output 


Fixed Baseband PLL 


tune+/-0.1ppm 
(after AFC, 27 bi 
tuning word) 


REF1 
REFIN REF2 +/-10ррт 
ВЕЕЗ (Coarse tuned) 


Figure 2: XO Block Diagram 


Clock Ref 


DW 


7% 
(С) 


DIV 


и 
N 


и 


Loop Filter am Б 


un 


ad 


requency Detector | 


| Phase/Fi 


м. 


7 
\ 


Charge Pump 


A 


FDK DIV 
SDM 


BBPLL CLK Out 


Figure 3: Baseband PLL Block Diagram 
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6.2 XO Input 


Table 19: Clock Specifications — XO Input (TCXO) 


TCXO Reference Configuration (XO P port) 


Input coupling requirement AC 
Input impedance 
crystal mode 
Resistivity 130k kQ Measure at XO_p and XO_n 
are grounded 
crystal mode 
Reactive 17.4 pF Measure at XO_p and XO_n 
are grounded 
External drive mode Measure 
Resistivity 44.8 ко at XO p and ХО п are 
grounded 
External drive mode 
Reactive 18.68 pF Measure at XO p and XO n 
are grounded 
Input voltage swing 650 1000 mVpp 
Input duty cycle 40 50 60 % 
Phase noise 
1kHz offset -132 -129 dBc/Hz 


6.3 26MHz BBPLL Clock Output (CLK26M) 


Table 20: Clock Specifications - 26MHz BBPLL 


Parameter 


Minimum 


Typical 


Maximum 


Test Condition 


Reference frequency - 26 32 MHz 
Output Swing 1:2 Vpp 
Output duty cycle 45 50 55 % 
Period to period jitter 
26MHz 340 : 
32MHz 250 P 
Settling time after powering up 100 us 
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6.4 Reference Clock Output (REFOUT) 


Оп 5К3595А, three reference outputs in addition to СІК 26M output for Ше baseband ІС. 
Table 21: Clock Specifications - REFOUT1/2/3 


Parameter Minimum Typical Maximum Test Condition 
Reference frequency - 26 - MHz 
Determined by XO input 
Frequency compensation range - - - ppm clock 
Determined by XO coarse 
Frequency compensation resolution - - - ppm/LSB tune range 
Output duty cycle 40 > 60 % 
я . 0.65* Vpp 0.75* Vpp 
Output Voltage Swing (SINE wave) XO p XO p 1 Урр 
ша 1kHz Offset Yen 
10kHz Offset 1. Бен 
200kHz Offset 
Clock Jitter 
Standard deviation 20 psec RMS 
Drive capacity - 10 - pF 
Including XO and Buffer 
Power-up settling time - - 3 msec settling time 


6.5 Power Detector 


There are two power detectors on SR3595A, PDETA and PDETB. PDETA is associated with 
ТХА block and PDETB is associated with TXB block. 


Table 22: AC Specifications — Power Detector 


Parameter Minimum Typical Maximum Test Condition 
Input Frequency Range 699 - 3800 MHz 
Input Power Range -15 - +3 dBm 
Absolute Accuracy -0.25 - +0.25 dB 
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7 Power Supply Sequencing 


7.1 Overview 


There are total of four supplies for the RFIC, proper sequencing of the power supply is required 
for the normal function of the device. VDD1V8 maybe shared with Connectivity; 1.1 V maybe 
shared with memory. 


VDD1V1DIG VDD1V2RF VDD1V8RF VDD1V8XO 
=» 
1.1V Supply 1.5V LDOs 
Detection Ше (x3) XO 
= 
DIGITAL 1 : 


1.8V devices 


Figure 4: SR3595A Supply diagram 


7.2 Definitions 


Table 23: power supply sequence terms and definitions 


Description Minimum value 
Vspi, valid: Voltage above which SPI is guaranteed to be defined (over many parts, over 0.75V 
corners): 0.75V 
Spot: start, min: Minimum Voltage above which the digital POR pulse timing COULD be started олу 
(over many parts, over corners): 0.4М. 

Vpor_start,max: Minimum Voltage above which the digital POR pulse is GUARANTEED to be 0.9V 
started (over all parts, over corners): 0.9V 

T Minimum time mentioned in above requirement A 25ys 
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7.3 Digital (1.1V) supply 


7.3.1 Internal Supply Mode 


If VDDIV2RF supply turns on before the VDD1V1DIG, the internal LDO will be activated. 
The 1.1У ГОО will remain on even if VDD1V1DIG is turned on. The ІЛУ ГОО can be 


disabled by writing to the SPI. 


1.1V Supply 
Detection 


VDD1V2RF 


DIGITAL 


1.1V LDO 
[ENABLED] 


7.3.2 External Supply mode 


The 1.1V is supplied externally and the supply detection will disable the internal 1.1 V ГОО. The 
VDDIV2RF can be turned ON and OFF as long as 1.1V supply remains ON. 


1.2VLDOs 
(x3) 


Figure 5: internal Supply for Digital 


The 1.1V must Бе on before VDD1V5RF. 


Турралре ом Tvpp1vsRF_ontSUS 


VDD1V1DIG VDD1V2RF 
1.1V LDO 
1.1V Supply 
Detection [DISABLED] 
DIGITAL 1 pu 


Figure 6: External Supply for Digital 
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7.4 Valid supply sequences 


VDDIVIDIG and VDD1V8XO can't be brought up at the same time. The two supplies need 
to be brought up one after another. The following sequences are both valid. 


Valid sequence #1 Valid sequence #2 
VDD1V1DIG VDD1V1DIG 
A A 
Vpor start max Урог start max 
Vpor start min А Мрог start min Н 
<> <> 
VDD1V8XO i VDD1V8XO 
Y ј А | 
Vpor start max y Vpor_start_max | 
Vpor start min Мрог start min Y 


Figure 7: valid supply sequences 


Sequence #1: 


1. VDDIV8XO is brought up T-5us prior to the VDDIV DIG, satisfying requirement in Table 23. 


Sequence #2: 


1. VDDIVS8XO is brought up T=5us after the VDD1V I DIG, satisfying requirement in Table 23. 
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8 Function Description 


8.1 RCB Interface 


The Radio Control Bus (RCB) is a 3-wire serial bus which accesses the device register set and configures 
SRAM. The baseband subsystem uses this control interface to initialize the device configuration, to 
change the mode of operation, and to adjust gain settings. 


8.1.1 RCB Signal Description 


DATA: The DATA signal carries the write control bit, the address bits, and the data bits. The 
write control bit is set to 0 when writing to the device and set to 1 when reading from the device. 
The baseband subsystem transmits the write bit first, followed by 15 address bits. 16 data bits 
follow the address bits. 


CLK: This signal is an input of the device, driven from the baseband subsystem. It is used to 
clock DATA into and out of the device. When writing to the device, DATA must be stable near 
the rising edge of CLK. When reading from the device, DATA transitions on the rising edge of 
CLK And is stable on the falling edge of CLK. CLK needs to be driven low on reset and should 
be held low when inactive. 


LE: The baseband subsystem uses signal LE to enable the RCB. LE needs to be low for DATA 
and CLK to be enabled. When signal LE is high, access to the device is inhibited. 


8.1.2 RCB Datagram 


The datagram format is 32 bits. Bit 31 is always set as 0 for write operation and 1 for read. The 
next 15 bits (30 through 16) contain the register address information. The 16 LSBs (15 through 
0) are the register data. Datagrams are sent from the baseband subsystem to the device with MSB 
first. 
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SPI Port Read & Write Datagrams 


Word Structure 


e Read/Write Control Bit (MSB) Final Data Bit (LSB) 3 
R/W | A14 | A13 | A12 | A11 | A10 | А9 | А8 | А7 | Аб | AS | А4 | АЗ | А2 | А1 | AO | р15 | 014 | 013 | 012 | 011 | D10 | 09 | 08 | 07 | 06 | 05 | ра | 03 | 02 D1| DO 
31 30 29 | 28 27 | 26 25 | 24 | 23 | 2 21 | 20 | 19 18 17 16 15 14 | 13 12 11 10 9. 8 2 6 5 4 E] 2 1 0 
Read Operation 
Externally Driven J і Internally Driven 


(MSB) RW=1 до ро 
DATA 
x 31 30 29 28 27 16 15 14 0 
ак 


Write Operation 


Externally Driven y 


| 
ОАТА есе === 


Multiple Read/Write: 
Multiple operations are possible keeping the 'LE' signal active low after bit DO (clock cycle 0) and repeating the datagram 
format. 


Notes: 
Data is shifted into the registers on rising edge of the clock and shifted out of the falling edge of the clock. 
Data is shifted in and out MSB first. 


Figure 8: RCB Datagram 


І 
> ie tocrs > “- tore i 
| == 
РАТА | а 
І Fa 
зі le tocrH зро le tics 
| ' 
І 
LE | и 
І І І І 
>, € Це Црн > уж 


Figure 9: КСВ configuration timing 
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Table 24: RCB configuration timing 


(TA = 25°С, АП VDD = 2.8V, unless otherwise noted) 


Parameter Description 
Рак СІК Егедиепсу 5 26 80 MHz 
tocrs DATA to CLK rising edge setup 5 ns 
tocrH DATA past CLK rising edge hold 5 ns 
{срн СІК pulse high 5 ns 
Їсрі CLK pulse low 5 ns 
ісін CLK low period before rising edge 5 ns 
tic LATCH to CLK setup 5 ns 
їн Latch pulse high 5 ns 
lics LE rising edge past CLK rising edge 10 ns 


8.2 Data Interface 


The SR3595A RF uses Digital I/Q interface to transfer data between RF and baseband. An ADC 
is provided to convert analog transmit I/Q signals into a digital signal which can be used by the 
digital front end (DFE). 


The ADC and DACs used in with the Digital ИО interface are operated using clocks derived 
from the LO. Therefore, in order to use the Digital I/Q interface, the appropriate synthesizer for 
the selected receive or transmit chain must be enabled and locked. 


8.3 Reference Clock 


The XO clock contains coarse tune capacitor banks, three clock buffers for reference clock 
outputs, and one fractional PLL to baseband 26MHz reference clock. Figure 2 shows clock 
diagram. 


The frequency of PLL clock output is adjusted by changing PLL's frequency offset. It can be 
tuned to +/-0.1ррт. 


The other three reference clocks are buffered outputs and they have the same clock accuracy as 
the input and can be tuned using xo coarse tune capacitor bank. 
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9 Package Detail 


9.1 Package Dimension 


PIN #1 
EN 


2X 
CA|aaa|C 


// |bbb!C 


CAVITY. 


Dimension in mm | Dimension in inch 


MIN | NOM 


MAX | MIN | NOM | MAX 


0.65930.74000.84000.02630.029110.0331 


0.10000.15000.20000.00390.00580.0079 


0.54000.59000.64000.02130.02320.0252 


0.18000.22000.26000.00710.00870.0102 


4.40004.50008.60000.17320.17720.1811 


4.400014. 5000М.60000.17320.17720.1811 


(0.2701) 


mum mr 


= 3.9598 = 0.1559 


--- |3.9598| - -- | --- 0.1559 --- 


0.5509] --- (0.0138 


0.16000.21000.26000.00630.00830.0102) 


ааа 


0.1000 0.0039 


ТОР МЕМ 


= iLL аа JOLE NORE 


aga 


SOLDER BALL 


SEATING PLANE 


гә 
х 
а 
а 
о 
[9] 


е 2 "| 66| 4, [eee СА В 
Ха * [gerne] 


хш ортто 4 жга ттс 


оо O ФО 
QOO. 60 . 
о оФо о 
DOO про 
оефое-о 
D OO ер 6 


12345878 @101112 13 14 15 16 17 


BOTTOM VIEW 


(0.2701) 
Е! 


A 


DETAIL : "A" 


Figure 10: Package Dimension 
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bbb 


0.0800 0.0031 


ddd 


0.0800 0.0031 


еве 


0.1500 0.0059 


Tff 


0.0500 0.0020 


MD/ME 


17/17 


NOTE : 


1. CONTROLLING DIMENSION : MILLIMETER. 
A PRIMARY DATUM C AND SEATING PLANE ARE 


DEFINED BY THE SPHERICAL CROWNS OF 
ГНЕ SOLDER BALLS. 


А DIMENSION b IS MEASURED AT THE MAXIMUM 


SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


4. SPECIAL CHARACTERISTICS C CLASS: bbb,ddd 


AS THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 
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9.2 Land Pattern 


0. 55mm 


Figure 11: Land Pattern 


9.3 Solder Ball Dimension 


Table 25: Solder Ball Dimension 


Parameter Size (um) 


Solder ball size 210 
Ball opening size 200 
Ball pad size 270 


5а | We! s= aliste LS y 


Ма -A d ла 


Figure 12: Solder Ball Dimension 
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9.4 Ball Map 


Figure 13: Ball Map 
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9.5 Pin Description 
Table 26: Pin Description 


Sequence location Description Type 


DRX M4 Diversity Mid Band RX port 4 50 ohm RF 


DRX H3 Diversity High Band RX port 3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


PRX S2 Primary Super High Band RX port 2 50 ohm RF 
PRX H3 Primary High Band RX port 2 50 ohm RF 
DRX SI Diversity Super High Band RX port 1 50 ohm RF 
DRX NC Ге. | reserved for future DRX pin 50 ohm RF 


PRX М4 


Primary Mid Band RX port 4 50 ohm RF 


M3 


Diversity Mid Band RX port 3 50 ohm RF 
Primary Mid Band RX port 3 50 ohm RF 
Diversity Mid Band RX port 2 50 ohm RF 


F2 


PRX HI Primary High Band ВХ port 1 50 ohm RF 


D 
РК 
р 

РЕХ М2 Fl 
D 


e 
DRX H4 Diversity High Band RX port 4 50 ohm RF 


RX M3 
RX M2 
RX MI 


G 


Б аз ами A 
LN 
Ben 


Primary Mid Band RX port 2 50 ohm RF 


X 
X 
X 


X 
X 
PRX G 
DRX L3 
DRX L2 л 
РЕХ ІЗ Л 
DRX LI K2 
PRX L2 K 
PRX ІЛ 


TXB HBI 


E 
E 
L 
R 
T 


mu MAN 


D 
D 
H 
H 
TXA LB2 U 
U 
U 
U 


2 
4 
5 
7 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
30 
31 
32 
33 
34 
35 
36 


ТХА 51 TXA Super High Band Port 1 50 ohm RF 
| 3x TXB SI TXB Super High Band Port 1 50 ohm RF 
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15 
17 
2 
1 
17 
2 
16 
1 
17 
6 
1 
17 
2 
16 
7 
16 
17 
17 
12 
16 
7 
9 
11 
13 
15 
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Sequence Name location Description Type 


3 si 
5 
5 
5 
5 
5 
5 


5 
P 


темні! ВВА UL Р РСС Baseband TX signal (+) LVDS 


6 
7 
8 
9 
0 
1 
2 
3 
4 
6 
1 
8 
9 
1 
3 
5 
т 
1 


ВВА UL PN РСС Baseband TX signal (-) LVDS 


5 BBB UL PN SCC Baseband TX signal (-) LVDS 


BBB DL DP SCC Baseband ЕХ signal for diversity (+) LVDS 


pou Еа esu, Џио 
[eS mem e једецичнање БАЛ 
Ce poer oe NN m 
eer eee E 
LX NEC eee с 


37 


КАЗ SPREADTRUM 
Sequence Name location Description Type 


пр рн сь с р uec 
ПИ Б ЛИ Б 5 o O O 
Г ЖЕН ос ИА Б.А И 
Г о зв сонці, пр, чер 
БЕН Бо O A 
Lm [e рено — — — — СИ 
ою [we је ране ——— “шу ЩЕ 
Ге qm [Em „АЈ 
m oe 722 — 
ае мне” уе ЛАНА 
ро" [wes eNO ы  — 
pog we = АХ е == 
Lupe e eo eee о ЗВ НН 
p БЕГЕ ль o om - 
лата) 2-22 - 


Lm qm p 3 ја 
Бри ој ANNE = ја 
Ге ре чие Ја 
его ëO — 
a Ue 
Геј д рана 
© NNI. 
m Бо СН 
=== ee 


[m qe qw ees pg доо 
puis В Aue m 
[Ig Ig ы T 
puede БЕ = == 
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Sequence Name location Description Type 


cuni. ue ecc пря 
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9.6 Part Numbering 


Part Number Part Description Package Type Operating Temperature 


SR3595A, Single Chip 


SR3595A Multimode Multiband LTE-A Transceiver in CMOS ый -40 to 85°С 
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Spreadtrum Center, Building No. 1 
Lane 2288, Zuchongzhi Rd., Shanghai 201203, Р.В. China 
Phone +86-21-5080-2727 


Spreadtrum Communications USA Inc. 
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Fax: +1-858-546-0896 


http://www.spreadtrum.com 


© 2016, Spreadtrum Communications, Inc. All Rights Reserved. 


Information in this document is provided in connection with Spreadtrum Communications products. These materials are provided by 
Spreadtrum Communications as a service to its customers and may be used for informational purposes only. Spreadtrum 
Communications assumes no responsibility for errors or omissions in these materials. Spreadtrum Communications may make 
changes to specifications and product descriptions at any time, without notice. Spreadtrum Communications makes no commitment 
to update the information and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to 
its specifications and product descriptions. 


No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document. Except as 
provided in Spreadtrum Communications' Terms and Conditions of Sale for such products, Spreadtrum Communications assumes 
no liability whatsoever. 


THESE MATERIALS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, 
RELATING TO SALE AND/OR USE OF SPREADTRUM COMMUNICATIONS PRODUCTS INCLUDING LIABILITY OR 
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, CONSEQUENTIAL OR INCIDENTAL DAMAGES, 
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT. 
SPREADTRUM COMMUNICATIONS FURTHER DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE 
INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SPREADTRUM 
COMMUNICATIONS SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS, WHICH MAY RESULT FROM THE USE OF THESE 
MATERIALS 


41 


